Efficacy of cisplatin and Lipoplatin™ in combined treatment with radiation of a colorectal tumor in nude mouse.
Optimal conditions for efficient concomitant chemoradiation treatment of colorectal cancer with cisplatin still need to be better defined. In addition, intolerance of healthy tissue to cisplatin prevents the full exploitation of its radiosensitizing potential. A liposomal formulation of cisplatin, Lipoplatin™, was proposed to overcome its toxicity. Using an animal model of colorectal cancer, we determined the platinum window, defined by studying the pharmacokinetics and time-dependent intracellular distribution of cisplatin and Lipoplatin™. In nude mice bearing HCT116 human colorectal carcinoma treated with cisplatin or Lipoplatin™, the platinum accumulation in blood, serum, different normal tissues, tumor and different tumor cell compartments was measured by inductively coupled plasma mass spectrometry. Radiation treatment (15 Gy) was given 4, 24, and 48 h after drug administration and was correlated to the amount of platinum-DNA adducts in the cancer cells. The resulting tumor growth delay is reported and correlated to apoptosis analysis. The greatest effects and highest apoptosis were observed when radiation was given at 4 h or 48 h after drug injection. These times correspond to the times of maximal platinum binding to tumor DNA. An enhancement factor (ratio of group treated by combined treatment compared to chemotherapy alone) of 13.00 was obtained with Lipoplatin™, and 4.09 for cisplatin when tumor irradiation was performed 48 h after drug administration. The most efficient combination treatment of radiation with cisplatin or Lipoplatin™ was observed when binding of platinum to DNA was highest. These results improve our understanding over the mechanisms of platinum-induced radiosensitization and should have significant impact on the design of more efficient treatment protocols.